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SPECIFICATION 



LIQUID FILLING METHOD AHD APPARATUS 



5 TECHNICAL FIELD 

The present invention relates to a method of filling 
a liquid and also relates to an apparatus for use in 
carrying out the method. More particularly, the present 



10 for uniformly filling a liquid containing a solid component 
into containers. The present invention also pertains to a 
liquid filling method and apparatus capable of rapidly 
resuming the operation of a filling line after suspension 
while preventing deterioration of a filling liquid of high 

15 temperature. 

BACKGROUND ART 

In an ordinary beverage production line, the supply 
of a beverage from a beverage storage tank to a beverage 

20 filling machine (hereinafter referred to as simply 

"filler") is a flow in one direction. If the filler stops 
operating due to, for example, some problem with a bottle 
and becomes unable to accept the beverage, a sensor detects 
this situation and stops delivery of liquid to the filler. 

2 5 When the liquid delivery stops, the beverage in a filler 

bowl, i.e. a filler tank, cools naturally or is cooled with 
an aseptic air flow. Therefore, if the production line 
stops for more than a certain period of time, the liquid 
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temperature becomes lower than the sterilizing temperature 
of containers, caps, etc. In this case, it is necessary, 
i*7hen recusing the operation uf the filling line, to discard 
the cooled liquid in the filler tank and to blow the heated 
5 beverage (i.e. it is necessary to supply the heated 

beverage to the filler and to discharge it from filling 
nozzles) in order to raise the temperature of the filler 
tank and the filling nozzles. Accordingly, there are 
losses of beverage due to discard and blowing. To reduce 

10 these losses of beverage, some methods have been developed; 
for example, a method wherein when the filling line stops, 
the beverage in the filler is recovered and returned to the 
product tank in which the beverage is reheated before being 
filled [Japanese Patent Unexamined Publication (KOKAI) 

15 No. 2001-72189], and a method wherein the beverage in the 
filler is reheated and circulated [Japanese Patent 
Unexamined Publication (KOKAI) No. 2002-337988]. However, 
the former method cannot prevent lowering of the 
temperature of the filler and needs blowing of the heated 

20 beverage in order to heat the filler and the nozzles when 
resuming the operation. Accordingly, the method suffers a 
loss of beverage due to the blowing process. The latter 
method always keeps the beverage in the filler at high 
temperature and hence allows the operation to be resumed 

2 5 immediately after the problem has been eliminated. On the 
other hand, because the liquid in the filler is kept at 
high temperature at all times, the beverage may deteriorate 
in aroma and taste, depending on the kind of beverage. 



There has also been developed a system in which a 
liquid is constantly circulated through a filling line 
including a prouucl aL.uj.ciye tank, a heat: sterilizer, and 
filling valves [Japanese Patent Unexamined Publication 
5 (KOKAI) No. Sho 59-74097]. In this system, the liquid is 
kept at high temperature while it is ref luxed from the 
filling valves to the product storage tank. Therefore, the 
aroma and taste of products degrade. In addition, because 
the liquid of high temperature is refluxed into the product 

10 storage tank, the storage tank temperature becomes 

nonuniform, causing the heat sterilization process to 
become unstable. Further, a system has been developed in 
which when the filling operation stops, the heated beverage 
is allowed to circulate by bypassing through a part of the 

15 filling line, excluding the filler (i.e. so-called divert 
circulation; Japanese Patent Post -Exam Publication No. Hei 
2-27236). In this case, the temperature of the beverage in 
the filler lowers. Therefore, it is necessary to perform 
blowing to raise the temperature of the filler. 

20 Accordingly, there has been a demand for development of a 

method capable of preventing lowering of the temperature of 
the beverage in the filler and allowing filling to be 
started immediately upon resumption of the filling line 
operation, and also capable of preventing deterioration of 

25 aroma and taste of the beverage. 

Meanwhile, when filling a beverage containing a solid 
component, it is difficult to keep the solid component 
content of the filling liquid constant. Therefore, in one 



type of filling method, the solid component and the liquid 
are filled separately from each other. In this case, 
hcvrcvcr , ths apparatus ucOOiues large in size and high in 
cost, and it is difficult to add the apparatus to existing 
5 equipment. Accordingly, there has been developed an 

apparatus in which an additional line is provided to allow 
the beverage in the filler to circulate through a path in 
the neighborhood of the filler [Japanese Patent Unexamined 
Publication (KOKAI) No. Hei 6-293302]. However, even if 

10 the solid component content is kept constant by circulating 
the beverage in the neighborhood of the filler, if the 
solid component content of the beverage becomes nonuniform 
at another part of the filling line, it becomes impossible 
to perform uniform filling. Therefore, there has also been 

15 a demand for a method capable of maintaining uniform 
conditions throughout the production line. 

When the filling process is suspended for any reason, 
the flow of liquid in and out of the filler stops, and the 
rotating motion of the filler also stops. Consequently, 

20 the beverage in the filler stops flowing. If there is no 
flow of beverage in the filler, the solid component 
contained in the beverage settles by gravity or surfaces, 
resulting in separation of the solid component and the 
liquid. If the filling process is resumed in this state, 

25 the solid component content changes as follows. For 

example, at the beginning of the resumed filling process, 
the solid component content is high because it has settled. 
Thereafter, the solid component content becomes extremely 



low, and as time goes by, it returns to normal and becomes 
uniform. In this case, the solid component content varies 
among pxGufuCL:* uiiucssxjLcibly . Accordingly, it: lias been 
demanded to develop a method capable of filling with a 
5 constant solid component content when the operation of the 
production line is resumed after suspension. 

SUMMARY OF THE INVENTION 

The present invention was made in view of the above - 

10 described problems with the conventional liquid filling 

method. An object of the present invention is to provide a 
liquid filling method and apparatus which is capable of 
reducing the lead time when the filling operation is 
resumed, as well as being capable of suppressing the 

15 deterioration of aroma and taste of the filling liquid. 

Another object of the present invention is to provide 
a liquid filling method and apparatus capable of keeping 
the . solid component content constant when filling a liquid 
containing a solid component. 

20 A further object of the present invention is to 

provide a liquid filling method and apparatus capable of 
preventing lowering of the temperature of a high- 
temperature liquid to be filled, thereby reducing the lead 
time when the filling operation is resumed, and achieving 

25 energy saving. 

A still further object of the present invention is to 
provide a liquid filling method and apparatus having a 
circulation path capable of minimizing the filling liquid 



loss when filling a liquid of high temperature. 

According to the present invention, there is provided 
a- liquid rilliiiy uielhud wherein a liquid is delivered f rom 
a storage tank into a filler tank of a filler, and the 
5 liquid is filled into containers by the filler. The liquid 
filling method is characterized in that the liquid in said 
filler tank is returned through a return piping attached to 
said filler tank and refluxed to said storage tank through 
a reflux path so that the liquid circulates throughout the 

10 entire filling line extending from said storage tank to 

said filler. According to the present invention, there is 
provided a liquid filling apparatus that fills a liquid 
into containers . The apparatus includes a liquid filling 
line having a storage tank that stores the liquid and a 

15 filler that fills said liquid into the containers, wherein 
the liquid in a filler tank is returned through a return 
piping attached to the filler tank to the entire liquid 
filling line so that said liquid constantly circulates 
throughout said liquid filling line. 

20 According to the present invention, an excess of 

liquid in the filler tank can be circulated throughout the 
filling line. Consequently, the liquid can constantly 
circulate through the line. Therefore, it is possible to 
suppress lowering of the temperature of the liquid in the 

25 filler tank even during suspension of the operation of the 
line and hence possible to resume production after the 
suspension of the line operation substantially without lead 
time. In filling of a liquid containing a solid component, 



uniform conditions can be maintained throughout the 
production line. Therefore, it is possible to produce 
products willi nu variations in tne solid component content, 
regardless of whether the filling temperature is normal or 
5 low* 

In addition, according to the present invention there 
is provided a liquid filling method wherein a liquid 
delivered from a storage tank is heat -sterilized before 
being delivered into a filler tank of a filler, and the 

10 liquid is filled into containers by the filler. The liquid 
filling method is characterized in that the liquid in said 
filler tank is returned through a return piping attached to 
said filler tank and refluxed to said storage tank through 
a reflux path so that the liquid circulates throughout the 

15 entire filling line extending from said storage tank to 

said filler, wherein the liquid flowing through said reflux 
path to said storage tank is cooled. According to the 
present invention there is provided a liquid filling 
apparatus that fills a liquid into containers. The liquid 

20 filling apparatus includes a liquid filling line having a 

storage tank that stores the liquid, a heat sterilizer that 
heat-sterilizes said liquid, and a filler that fills said 
liquid into the containers, wherein the liquid in a filler 
tank is returned through return piping attached to said 

25 filler tank to the entire liquid filling line so that said 
liquid circulates throughout said liquid filling line, said 
apparatus further including a cooling device that cools the 
liquid flowing through said reflux path. 



According to the above-described method and apparatus 
of the present invention, a part of liquid in the filler 
tank is cousLauLiy refiuxed ro the storage tank through the 
reflux path, and the liquid flowing through the reflux path 
5 is cooled by a cooling process using a cooling device. By 
this process, the liquid left unused for filling can be 
circulated throughout the liquid filling line, regardless 
of whether filling is being performed or not, and the 
filler temperature can be always kept at high level. 

10 Moreover, the uniformity of the liquid in the line can be 
guaranteed. Provision of the process for cooling the 
liquid before it is refiuxed to the storage tank prevents 
quality deterioration of the liquid, which might otherwise 
occur when the liquid is kept at high temperature for a 

15 long period of time. It is also possible to keep the 

storage tank temperature constant and to stabilize the heat 
sterilization process. 

The above -described liquid filling method may be as 
follows. The amount of liquid in the filler tank is 

20 detected by means of a detecting device, and at least one 

of the amount of liquid supplied to the filler tank and the 
amount of liquid returned from the filler tank is 
controlled according to a detected value from the detecting 
device. In this case, the liquid quantity may be 

25 controlled as follows. During filling by the filler, the 
amount of liquid supplied to the filler tank may be larger 
than the amount of liquid returned from the filler tank. 
During suspension of filling, the amount of liquid supplied 



to the filler tank may be equal to the amount of liquid 
returned from the filler tank. 

The liquid riixing apparatus may have a detecting 
device that detects the amount of liquid in the filler tank, 
5 and a controller that controls at least one of the amount 
of liquid supplied to the filler tank and the amount of 
liquid returned from the filler tank according to a 
detected value from the detecting device. In this case, 
the liquid quantity may be controlled as follows. During 

10 filling by the filler, the amount of liquid supplied to the 
filler tank may be larger than the amount of liquid 
returned from the filler tank. During suspension of 
filling, the amount of liquid supplied to the filler tank 
may be equal to the amount of liquid returned from the 

15 filler tank. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic general view of a liquid 
filling apparatus for carrying out the invention of this 
20 application. 

Fig. 2 is a plan view of a filler. 

Fig. 3 is an enlarged view of a part of Fig. 2, 
showing an inlet opening and a return opening in the filler. 

Fig. 4 is a schematic sectional view of a filler tank 
25 equipped with stirring members. 

Fig. 5 is a schematic general view showing another 
embodiment of the liquid filling apparatus according to the 
invention of this application. 
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Fig, 6 is a diagram showing supply and return pipes 
attached to a filler tank of the liquid filling apparatus 
shown in Fig . 5 . 

BEST MODE FOR CARRYING OUT THE INVENTION: 

Embodiments of the present invention will be 
described below with reference to the accompanying drawings 
and with regard to a beverage filling apparatus that fills 
a beverage as a filling liquid. 

Fig. 1 shows an example of the general arrangement of 
a liquid filling apparatus used to carry out the invention 
of this application. A beverage stored in a beverage tank 
5 is delivered through a liquid delivery pump 6 provided in 
a supply line 14 to a heat sterilizer 7 in which the 
beverage is heat -sterilized. The temperature of heat 
sterilization differs according to the kind of beverage. 
For example, tea is heat -sterilized at a temperature of 
about 140QC. A beverage containing fruit flesh is heat- 
sterilized at a temperature of around 90QC. This process 
is unnecessary in the case of normal or low- temperature 
filling. The heat -sterilized beverage is cooled by a 
cooling device 8 to a temperature suitable for filling, e.g 
to a temperature of about 82QC to 87QC if containers for 
filling are PET (polyethylene terephthalate) bottles. This 
process may be omitted in the case of normal or low- 
temperature filling. The cooled liquid is deaerated, for 
example, in a deaeration tank 9. This is done for the 
purpose of preventing foaming and also preventing quality 



degradation due to oxidation. The deaeration process may 

be omitted in the case of normal or low- temperature filling. 

Ne*L, the beverage is delivered in tne direction of 
the arrow A through a pump 10 serving as a delivery device 
5 and introduced into a filler tank 4 of a filler 1. During 

a filling operation, the beverage is filled into containers, 
e.g. PET bottles, by the filler 1 having a publicly known 
structure. At this time, the liquid level in the filler 
tank 4 is monitored by means of a level meter. If overflow 

10 occurs, the beverage is recovered through return pipes 3 
and delivered by a discharge pump 11 provided in a return 
line 15 in the direction of the arrow B to a cooling device 
12 in which the beverage is cooled down to approximately 
normal temperature. The cooled beverage returns to the 

15 beverage tank 5. 

By circulating as stated above, the beverage 
continuously flows through the line and is stirred 
effectively so that the solid component will not settle or 
surface. Accordingly, uniform filling can be performed. In 

20 addition, the solid component content of the beverage will 
not vary when the filling process is resumed after 
suspension of the operation of the line. Further, because 
lowering of the filler temperature can be prevented, it is 
possible to rapidly resume the filling process after 

25 suspension of the line operation. It is also possible to 
reduce waste loss due to blowing of beverage (discharge 
from the filler). Further, because the return liquid is 
cooled, it is possible to prevent quality degradation that 



might otherwise occur when the beverage is constantly 
exposed to high temperature. In addition, it is possible 
to keep Liie temperature of the beverage tank 5 
substantially constant and hence it is possible to 
5 stabilize the subsequent process of heat sterilization. 

The cooling process may be omitted in the case of normal or 
low- temperature filling. 

In order to reflux the beverage from the filler, the 
filler tank is provided with return pipes. Each return 

10 pipe is connected to the filler tank by welding or by a 

publicly known method in a leak- free state with a packing 
or the like interposed therebetween. The number of return 
pipes is typically about 2 to 4 but may be larger than that. 
If a double pipe is used for a combination of a supply pipe 

15 and a return pipe, piping can be formed from a single 

system of pipes and thus simplified. In such a case, the 
feed liquid and the return liquid, which are at high 
temperature, are adjacent to each other across the pipe 
wall and hence capable of effectively keeping each other 

20 warm. As shown in Figs. 2 and 3, supply pipes 2 are opened 
in a direction opposite to the direction of rotation of the 
filler 1 to cause turbulence in the flow of liquid in the 
filler 1, thereby enabling the stirring effect to be 
enhanced. The return pipes 3 may be opened perpendicularly 

25 to the circumferential direction as shown in Figs. 2 and 3. 
Alternatively, the return pipes 3 may be opened at a 
certain angle to the circumferential direction to cause 
turbulence in the flow of beverage. The return pipes 3 may 

- 12 - 



also be opened in the same direction as the beverage flow 
direction so as not to produce a turbulent flow. It is 
preferable thai: Lh« opening of each return pip© 3 be 
provided at a position where the liquid is uniform in view 
5 of the properties of the beverage; for example, in the 

vicinity of the inlet opening of a supply pipe 2 from which 
the liquid flows into the filler 1. In a case where 
stirring members are additionally provided, the opening of 
each return pipe 3 is preferably provided in the 

10 neighborhood of a stirring member. 

In the present invention, the liquid is constantly 
circulated and thus stirred in the filler tank. If 
stirring members are used, the liquid can be stirred even 
more efficiently. Particularly, when the filling operation 

15 by the filler stops, although the liquid is continuously 
circulated, stirring may become insufficient because the 
turning of the filler and the filling operation are 
suspended. In such a case, the use of stirring members 
makes it possible to push down a solid component that is 

20 likely to surface and to allow a readily settling component 
to rise up. Therefore, a liquid containing a solid 
component can be kept more uniform. In this case, stirring 
members capable of pushing down or up in the liquid may be 
used. For example, as shown in Fig. 4, stirring members 13 

25 each have a parallelepiped configuration with a thickness 
of 2 mm to 5 mm and a width sufficient for the stirring 
member 13 to cross the inside of the filler tank 
horizontally so that the stirring member 13 can be secured 

- 13 - 



at one lateral end thereof to the outer surface of the 
inner periphery of the filler tank and at the other lateral 
end thereof to the inner surface of tne outer periphery of 
the filler tank. The length of the stirring member 13 is, 
5 for example, about 70% of the depth from the liquid surface. 
The stirring member 13 has an angle of about 20 to 40 
degrees with respect to the horizontal plane. The 
configuration of the stirring members is not necessarily 
limited to being rectangular parallelepiped. For example, 

10 it is also possible to use stirring members having a 

streamline, elliptic or oval shape, a triangular prism 
shape, or a quadrangular prism shape with a trapezoid 
section. It should be noted, however, that the 
configuration of the stirring members is not necessarily 

15 limited to these. It is essential only that the stirring 
members should be capable of pushing down or up in the 
liquid. The use of such stirring members allows a liquid 
containing a solid component to be kept even more uniform 
when it is circulated throughout the path. Hence, it is 

20 possible to rapidly resume the filling operation after 
suspension of the filler. 

Fig. 5 schematically shows the general arrangement of 
a liquid filling apparatus having a circulation path 
according to another embodiment of the present invention. 

25 In this embodiment, constituent elements that are 

substantially the same as those shown in the foregoing 
embodiment are denoted by the same reference numerals with 
a suffix "a" added. A liquid filled by this filling 



apparatus is prepared in a preparation tank (not shown) and 
delivered to a cushion tank 5a where it is stored. It 
should be noted that in tlvls cmbuuiment a hign- temperature 
liquid is filled, but the liquid as supplied to the cushion 
5 tank 5a is at normal temperature. 

The liquid stored in the cushion tank 5a is supplied 
to a filling liquid tank, i.e. a filler tank 4a, of a 
filler la through a supply line 14a by the operation of a 
supply pump 10a serving as a liquid supply device. The 

10 supply line 14a is provided with a heater (heat exchanger) 
7a as a heating device. The liquid from the cushion tank 
5a is heated to a predetermined temperature for 
sterilization by the heater 7a. After being sterilized in 
this way, the liquid is delivered to the filler tank 4a. 

15 It should be noted that in this embodiment the supply pump 
10a constantly delivers a fixed amount of liquid. 

The supply line 14a is connected to the filler tank 
4a of the filler la through a rotary joint 16a. As shown 
in Fig. 6, the filler tank 4a has an annular configuration. 

20 The supply line 14a is connected to the filler tank 4a 
through a plurality (3 in this embodiment) of 
circumf erentially equally spaced supply pipes 2a. 

The filler tank 4a is further connected with a return 
line 15a through a plurality (3 in this embodiment) of 

25 return pipes 3a in the same way as the supply line 14a. 

The supply pipes 2a of the supply line 14a and the return 
pipes 3a of the return line 15a are equally spaced. The 
supply and return pipes 2a and 3a are arranged alternately 
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in the circumferential direction. The return line 15a 
connects between the filler tank 4a of the filler la and 
the cushion tank 5a Llixuugh the rotary joint 16a. The 
cushion tank 5a, the supply line 14a , the filler tank 4a 
5 and the return line 15a form in combination a circulation 
path. The return line 15a is provided with a discharge 
pump 11a serving as a device that returns the liquid from 
the filler tank 4a to the cushion tank 5a. The return line 
15a is further provided with a cooler (heat exchanger) 12a. 

10 By the operation of the discharge pump 11a, the liquid in 
the filler tank 4a is delivered to the cooler 12a where it 
is cooled before being returned to the cushion tank 5a. It 
should be noted that in this embodiment the amount of 
liquid delivered by the discharge pump 11a can be 

15 controlled. The amount of liquid delivered is controlled 
according to a signal from a level sensor 22a (described 
later) . 

The filler tank 4a of the filler la has a plurality 
of filling devices (filling valves) 17a provided on the 
20 outer periphery thereof at equal spacings in the 

circumferential direction. The filling liquid supplied 
into the filler tank 4a through the supply line 14a is 
filled into containers (not shown) through the filling 
valves 17a. 

25 The filler tank 4a is provided with a level sensor 

22a to detect the amount of liquid in the filler tank 4a. 
A detection signal from the level sensor 22a is transmitted 
to a controller 23a. A command from the controller 23a 
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controls the amount of liquid delivered by the discharge 
pump 11a. 

The Opcj.cii:ion of the fiiJLing system arranged as 
stated above will be described below. A liquid to be 
5 filled into containers is prepared in a preparation tank 

(not shown) and delivered into the cushion tank 5a where it 
is stored. At this time, the liquid is at normal 
temperature. The liquid in the cushion tank 5a is 
delivered to the heater 7a by the drive of the supply pump 

10 10a. After being heated to a predetermined temperature and 
thus sterilized in the heater 7a, the liquid is supplied to 
the filler tank 4a of the filler la. The level sensor 22a 
provided in the filler tank 4a constantly detects the 
amount of filling liquid in the filler tank 4a. The 

15 controller 23a controls the amount of liquid delivered by 
the discharge pump 11a according to the value of liquid 
quantity detected by the level sensor 22a. 

During normal operation, the liquid supplied into the 
filler tank 4a is filled into containers through the 

20 filling valves 17a, and a larger amount of liquid than is 
needed for filling is supplied to the filler tank 4a. 
Meanwhile, the filling liquid in the filler tank 4a is 
returned to the cushion tank 5a through the cooler 12a by 
the operation of the discharge pump 11a. As shown in 

25 Fig. 5, the filling liquid from the cushion tank 5a 

constantly circulates through the supply line 14a, the 
heater 7a, the supply pump 10a, the supply pipes 2a, the 
filler tank 4a, the return pipes 3a, the discharge pump 11a, 



the cooler 12a and the return line 15a. In this embodiment, 
the supply pump 10a constantly supplies a fixed amount of 
liquid to the filler Lank 4a, whereas the discharge pump 
11a returns a fixed amount of filling liquid to the cushion 
5 tank 5a according to the amount of liquid filled from the 
filling valves 17a* 

During suspension of the operation of the filler la, 
filling from the filling valves 17a into containers is not 
carried out. Therefore, if the same amount of filling 

10 liquid as during normal operation is discharged from the 

filler tank 4a, the amount of liquid in the filler tank 4a 
will gradually increase. In this embodiment, however, the 
amount of liquid discharged from the filler tank 4a is 
increased by controlling the discharge pump 11a according 

15 to the value of liquid quantity detected by the level 

sensor 22a, thereby adjusting the amount of liquid in the 
filler tank 4a. More specifically, if the detected value 
from the level sensor 22a exceeds a predetermined upper 
limit, the controller 23a judges that the filler la has 

20 stopped operating, and controls the discharge pump 11a so 

that the same amount of filling liquid as supplied from the 
supply pump 10a is returned from the filler tank 4a. For 
example, let us assume that during normal operation, the 
liquid is supplied from the supply pump 10a at a rate of 

25 250 1/m, and the liquid is filled into containers at a rate 
of 200 1/m, and that the liquid is returned to the cushion 
tank 5a at a rate of 50 1/m by the discharge pump 11a. On 
this assumption, if the filler la stops operating, no 



1 



-J 



liquid is filled into containers. Therefore, the capacity 
of the discharge pump 11a is increased so that the liquid 
is returned to the cushion Lank 5a at a rare of 250 1/m 
that is the same as the rate (250 1/m) of supply from the 
5 supply pump 10a. It should be noted that when the filler 
la stops operating, the capacity of the supply pump 10a may 
be reduced so that the supply pump 10a supplies the liquid 
at a rate of 50 1/m that is the same as the rate (50 1/m) 
at which the liquid is returned by the discharge pump 11a. 

10 The control may be effected such that the capacity of the 

supply pump 10a is reduced to 100 1/m, whereas the capacity 
of the discharge pump 11a is increased to 100 1/m. 

The filling liquid refluxed from the filler tank 4a 
is cooled through the cooler 12a before being returned to 

15 the cushion tank 5a. In the case of filling a high- 
temperature liquid, if the liquid refluxed from the filler 
tank 4a is returned to the cushion tank 5a as it is, the 
temperature in the cushion tank 5a rises undesirably. 
Consequently, when the liquid from the cushion tank 5a is 

20 thereafter supplied through the heater 7a, the liquid 

temperature undesirably further rises in excess of a set 
temperature. Therefore, the liquid refluxed from the 
cushion tank 5a is cooled by the cooler 12a to a 
temperature substantially equal to the temperature of the 

2 5 liquid stored in the cushion tank 5a. 

Accordingly, the amount of liquid that has to be 
blown when the operation is resumed is extremely small (it 
is only necessary to blow a very small amount of liquid 



remaining in the passage extending from the filler tank 4a 
to the filling valves 17a), Thus, the loss of filling 
liquid can be minimized. Although in this emoodiment the 
discharge pump 11a is controlled to adjust the amount of 
5 liquid returned from the filler tank 4a, it should be noted 
that the adjustment of the amount of liquid returned is not 
necessarily limited to that effected by controlling the 
discharge pump 11a, but may be made, for example, by using 
a control valve additionally provided. It is also possible 
10 to control the amount of liquid delivered from the supply 
pump 10a on the supply side. 

ADVANTAGEOUS EFFECTS OF THE INVENTION: 

The present invention offers the following 

15 advantageous effects. 

(a) Even when the filling operation of the filler stops, 
because the beverage is constantly circulated, the beverage. _ 
in the filler is stirred. Accordingly, the uniformity of 
the beverage is maintained throughout the filling line. 

20 (b) A solid component will not settle or surface, and it 
is possible to keep the solid component content constant 
when filling a beverage containing a solid component. 

(c) Because the liquid is circulated throughout the 
entire filling line, the temperature of the filler tank and 

25 that of the beverage in the filler tank can be prevented 
from lowering. 

(d) The circulation allows the liquid in the filler tank 
to flow constantly and hence makes it possible to prevent 
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adhesion of the pulp content to the inner surface of the 
filler tank. Further, because the liquid circulates, it is 
possible to increase the ?eluuii;y of washing flow in the 
filler tank upon completion of the filling operation and 
5 hence it is possible to improve the capability to wash away 
the pulp content. 

(e) Because the return liquid is cooled, it is possible 
to prevent quality degradation that might otherwise occur 
when the beverage is constantly exposed to high temperature. 

10 (f ) When a beverage containing a solid component is 

filled at high temperature, lowering of the filler 
temperature can be prevented by circulation of the beverage 
throughout the entire circulation path extending from the 
storage tank to the filler. At the same time, stirring 

15 induced by the circulation causes mixing of the solid 

component with the liquid component. Thus, the filling 
operation can be started rapidly upon resumption of the 
operation of the filling line. 

(g) The circulation eliminates stagnation of a beverage 

20 liquid. Consequently, the path from the heater through the 
filler to a point immediately upstream of the cooler is 
always kept at high temperature. Thus, it is possible to 
prevent propagation of microorganisms in this part of the 
path. 

25 (h) Even in normal or low- temperature filling of a 

beverage containing a solid component , the solid component 
and the liquid component are always mixed together by the 
circulation of the beverage throughout the entire filling 



line extending from the storage tank to the filler. 
Therefore, there will occur no separation between the solid 
component and the liquid components in the rxiier or the 
piping. Stirring taking place throughout the path from the 
5 storage tank to the filler allows the beverage to be 

stirred even more uniformly than stirring performed only 
around the filler as in the conventional technique. 
Accordingly, the uniformity of products is further improved 
(i) The amount of liquid in the filler tank is detected 

10 by means of a detecting device, and at least one of the 

amount of liquid supplied to the filler tank and the amount 
of liquid returned from the filler tank is controlled by 
means of a controller according to a detected value from 
the detecting device. Accordingly, it is possible to 

15 minimize the amount of liquid that has to be blown in the 
heat -up process when the filling operation is resumed. 
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